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(54) ORGANIC THERMISTOR OF POSITIVE TEMPERATURE COEFFICIENT 

(57)Abstract: 

PURPOSE: To obtain an organic thermistor of positive temperature 
coefficient wherein manufacturing is easy, initial resistance value at 
a room temperature is small, rise of PTC characteristics is sharp, 
large change of resistance value is obtained, and improvement of 
various characteristics deterioration due to that conductive 
material is turned into metal powder having spiky protrusions is 
enabled. 

CONSTITUTION: Thermosetting resin, metal powder having spiky 
protrusions, flaky metal powder, conductive whisker and auxiliary 
hardener are mixed. The obtained mixture is annealed at a 
temperature higher than the curing temperature of the 
thermosetting resin. By the effect of the metal powder having the 
spiky protrusions, initial resistance value at a room temperature is 
reduced, rise of PTC (positive temperature coefficient) 
characteristics is sharp, and large change of resistance value is 
obtained. By the effect of the flaky metal powder, initial resistance 
value is reduced. By the effect of the conductive whisker, flatness 
as far as a switching temperature is improved. By the effect of the 
auxiliary hardener, return characteristics of resistance value is 

improved. By the effect of annealing, the initial resistance value is stabilized, and resistance is lowered, so 
that NTC (negative temperature coefficient) phenomenon can be improved. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the organic positive thermistor characterized by including the metal powder in which said 
conductive filler has the letter projection of a spike in the organic positive thermistor which comes to mix 
thermosetting resin and a conductive filler, and a flake-like metal powder. 

[Claim 2] Said conductive filler is an organic positive thermistor according to claim 1 characterized by 
including a conductive whisker further. 

[Claim 3] The organic positive thermistor according to claim 1 or 2 which uses said thermosetting resin as an 
epoxy resin, and is characterized by having the hardening adjuvant which consists of the alcohol or the amine of 
three or more organic functions of low molecular weight. 

[Claim 4] The mixture of said thermosetting resin and conductive filler is an organic positive thermistor 
according to claim 1, 2, or 3 characterized by coming to anneal at temperature higher than the curing 
temperature of said thermosetting resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic positive thermistor which has the property, i.e., a 
PTC (Positive TemperatureCoeffici ent) property, that resistance increases rapidly in the temperature field of 
the time specification of a temperature up in more detail about an organic positive thermistor. 
[0002] 

[Description of the Prior Art] Conventionally, the thing which made thermoplastics distribute metal powder and 
carbon black, and the thing which made thermosetting resin (for example, U.S. Pat. No. 3591526 specification 
etc.) distribute fibrous conductive material are known as an organic positive thermistor (for example, U.S. Pat. 
No. 4966729 specification etc.). 

[0003] The outstanding resistance temperature characteristic which can apply such an organic positive 
thermistor to a thermometric element or an autogenous regulation mold heater is needed. That is, the standup of 
a PTC property presents a steep and big change in resistance, the initial resistance in a room temperature is 
small, there is surface smoothness to switching temperature further, there is no NTC phenomenon, and the 
return property of a good repeat is needed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional organic positive thermistor, in the 
case of thermoplastics, bridge formation processing and nonflammable-ized processing were needed, since the 
distributed conductive matter was fibrous, in the case of thermosetting resin, dispersion in resistance was large, 
and it had the problem that it was difficult to lower initial resistance. Moreover, even if it made thermosetting 
resin distribute carbon black as a conductive filler well known from the former, the rate of a temperature change 
of resistance had the problem that it was small and there was almost no current cutoff function. 
[0005] On the other hand, when the conductive matter is made into the metal powder which has the letter 
projection of a spike as an example of a comparison, a change in resistance steep [ the standup of a PTC 
property ] and big is obtained, but as shown in drawing 8 , there is no surface smoothness to switching 
temperature, and a NTC (Negative Temperature Coefficient) phenomenon is also produced, and the problem 
that the return property of a repeat gets worse further is produced. In addition, only nickel powder which has the 
letter projection of a spike as a conductive filler is used for drawing 8 . The weight ratio of base resin (Ciba- 
Geigy GY260) and a curing agent (Ciba-Geigy XNH1277B) was set to 100:80. Moreover, the weight ratio of 
resin and nickel powder (Type255 by the parakeet company) which has the letter projection of a spike made 
100:80 and curing temperature conditions 120 degrees C and 5 hours. 

[0006] For this reason, as shown in drawing 7 , when the organic positive thermistor which has the property 
shown in drawing 8 is applied to an overcurrent-protection component, as the flowing current shows this 
component to drawing 6 , it does not become square wave-like, and since the inclination for a wave tail to flag 
is shown, function sufficient as an overcurrent-protection component cannot be demonstrated. 
[0007] Then, it is made in view of the above-mentioned situation, and manufacture is easy, the initial resistance 
in a room temperature is small, the standup of a PTC property presents a steep and big change in resistance, and 
this invention aims at offering the possible organic positive thermistor of aiming at an improvement of various 
property degradation resulting from moreover having made the conductive matter into the metal powder which 
has the letter projection of a spike. 
[0008] 
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[Means for Solving the Problem] In the organic positive thermistor with which an organic positive thermistor 
according to claim 1 comes to mix thermosetting resin and a conductive filler in order to attain the above- 
mentioned purpose, said conductive filler is characterized by including the metal powder which has the letter 
projection of a spike, and a flake-like metal powder. 

[0009] Moreover, an organic positive thermistor according to claim 2 is characterized by said conductive filler 
containing a conductive whisker further. 

[0010] Moreover, an organic positive thermistor according to claim 3 uses said thermosetting resin as an epoxy 
resin, and is characterized by having the hardening adjuvant which consists of the alcohol or the amine of three 
or more organic functions of low molecular weight. 

[001 1] Moreover, it is characterized by an organic positive thermistor according to claim 4 coming to anneal the 
mixture of said thermosetting resin and conductive filler at temperature higher than the curing temperature of 
said thermosetting resin. 
[0012] 

[Function] An operation of the organic positive thermistor of the above-mentioned configuration is explained. 
[0013] According to the organic positive thermistor according to claim 1, by the metal powders which have the 
letter projection of a spike, compared with the case where a true ball-like metal powder is mixed, tunnel current 
becomes easy to flow, conductivity becomes good, and the initial resistance in a room temperature becomes 
small. Moreover, since spacing of the metal powders becomes large compared with a spherical thing, it goes out 
easily in a point of contact, and the standup of a PTC property presents a steep and big change in resistance. 
Moreover, compared with the case where the fibrous conductivity matter is mixed, dispersion in resistance 
becomes small. Moreover, thermosetting resin has incombustibility, bridge formation processing becomes 
unnecessary compared with the case where thermoplastics is used, and the effectiveness which was [ simplify / 
a production process ] excellent is acquired. 

[0014] Moreover, a conductive filler can aim at the fall of initial resistance more by including a flake-like metal 
powder. 

[0015] According to the organic positive thermistor according to claim 2, a conductive filler can improve the 
surface smoothness to switching temperature more by including a conductive whisker further. 
[0016] According to the organic positive thermistor according to claim 3, the return property of resistance is 
improvable with the hardening adjuvant which consists of the alcohol or the amine of three or more organic 
functions of low molecular weight. 

[0017] According to the organic positive thermistor according to claim 4, by annealing the mixture of 
thermosetting resin and a conductive filler at temperature higher than the curing temperature of thermosetting 
resin, initial resistance is stabilized, low resistance-ization becomes more possible, and a NTC phenomenon can 
be improved. 
[0018] 

[Example] Hereafter, the example of this invention is explained in full detail with reference to a drawing. 
[0019] The organic positive thermistor of the 1st example of this invention mixes thermosetting resin, the metal 
powder, the flake-like metal powder and the conductive whisker which have the letter projection of a spike as a 
conductive filler, and a hardening adjuvant, and comes to anneal the mixture of thermosetting resin and a 
conductive filler at temperature higher than the curing temperature of said thermosetting resin. 
[0020] 10 thru/or 155% of the weight ratio to the thermosetting resin of the metal powder which has said letter 
projection of a spike, and a flake-like metal powder is desirable, for example, when thermosetting resin is made 
into 100%. 

[0021] Said thermosetting resin consists of base resin and a curing agent, and has an epoxy resin, polyimide, 
unsaturated polyester, silicon, polyurethane, phenol resin, etc. as base resin. Base resin can be suitably chosen 
according to the desired engine performance, an application, etc., and an epoxy resin (Ciba-Geigy CY205) is 
used for it by this example. Moreover, as a curing agent, (Ciba-Geigy HY974) is used by this example. The 
weight ratio of base resin (CY205) and a curing agent (HY974) was set to 100:23 by this example. 
[0022] Said hardening adjuvant is for consisting of the alcohol or the amine of three or more organic functions 
of low molecular weight, and assisting hardening of thermosetting resin. As alcohol of three or more organic 
functions, they are a glycerol, 1.1.1-trimethylol propane (CH3-CH2 C3 (CH20H)), and a sorbitol (there are 
HOCH2 4 (CHOH) CH2 OH, pentaerythritol (C(CH2 OH) 4), etc.). As an amine of three or more organic 
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functions, moreover, diethylenetriamine (H2 NCH2 CH2 NHCH2 CH2 NH2), dipropylenetriamine (H2 N 
(CH2)3 NH(CH2)3 NH2 and triethylenetetramine (H2 N(C2 H4 NH)2 C2 H4 NH2) --) There is 
tetraethylenepentamine (H2 N(C2 H4 NH)3 C2 H4 NH2) etc. A glycerol is used in this example. Moreover, the 
weight ratio of thermosetting resin and a glycerol was set to 100:5. 

[0023] As a metal powder which has said letter projection of a spike, there is nickel powder and filament-like 
chain-like nickel PARUDA which has the letter projection of a spike. In this example, the mean particle 
diameter 2.2 thru/or 2.8 micrometers (it measures by the Fischer subsieve method) filament-like chain-like 
nickel PARUDA (Type255 by the parakeet company) from which effectiveness equivalent to nickel powder 
which has mean particle diameter 3 thru/or the 7-micrometer letter projection of a spike is acquired is used. 
[0024] As a metal powder of the shape of said flake, a NOVAMET nickel flake (HCA by the parakeet 
company) is used by this example. 

[0025] As said conductive whisker, DENTALL304 made from the Otsuka chemistry is used by this example. 
[0026] Next, the 1 manufacture approach of the 1st example of the above-mentioned configuration is explained. 

[0027] First, specified quantity weighing capacity of base resin, a curing agent, a glycerol, and the conductive 
whisker is carried out to sequence, and it puts in into a sample bottle with a capacity of 200ml, and mixes well 
by the spatula (for example, 15g [ of base resin ], 2.45g [ of curing agents ], and glycerol 0.92g, conductive 
whisker 0.97g). Specified quantity weighing capacity of the nickel powder (255) which has the letter projection 
of a spike in this sample bottle is carried out, and it mixes well by the spatula. Next, specified quantity weighing 
capacity of the flake-like nickel powder (CHA) is carried out into a sample bottle, and it mixes well by the 
spatula. Then, an agitator performs stirring for 15 minutes, putting in said sample bottle into BELL JAR and 
pulling with a vacuum pump (the number of stirring rotations: 180rpm (SPEED CONTROLLER graduation 
4).). And a sample bottle is taken out, and it mixes well by the spatula again (in order to prevent the resin which 
cannot be stirred on the side face of a sample bottle coming out). Next, an agitator performs stirring for 45 
minutes, putting in a sample bottle again into BELL JAR and pulling with a vacuum pump (the number of 
stirring rotations: 180rpm (SPEED CONTROLLER graduation 4).). It covers with 120x140mm of nickel **** 
on a stainless plate (what has carried out surface polish), and a 0.7mm spacer is put on the both ends of nickel 
foil. About 8g sample is put in the center of nickel foil, and nickel foil and a stainless plate are put on it. A 
sample is put in in the center of a heat press, temperature is set up, and it is pressure 30 kg/cm2. In addition, a 
heat press is turned on and it raises to the temperature set up from the room temperature (for example, if 
temperature is set as 200 degrees C, it will take about 53 minutes from a room temperature to 200 degrees C). 
after laying temperature attainment and its temperature — predetermined time — for example, it is made to 
harden for 15 minutes (the setting time changes with resin) A heat press is turned off, and the sample is put in 
into the heat press until it returns to a room temperature (it cools slowly). Thus, the thermistor of the 1st 
example is manufactured. 

[0028] The organic positive thermistor of the 2nd example of this invention comes to mix base resin, a curing 
agent, the metal powder which has the letter projection of a spike as a conductive filler and a flake-like metal 
powder, and a hardening adjuvant like the 1st example except for a conductive whisker and annealing. 
[0029] The organic positive thermistor of the 3rd example of this invention comes to mix base resin, a curing 
agent, the metal powder, the flake-like metal powder and the conductive whisker that have the letter projection 
of a spike as a conductive filler, and a hardening adjuvant like the 1st example except for annealing. 
[0030] The organic positive thermistor of the 4th example of this invention comes to mix base resin, a curing 
agent, the metal powder that has the letter projection of a spike, and a hardening adjuvant like the 1st example 
except for flake-like a metal powder, a conductive whisker, and annealing. 

[0031] Next, the effectiveness of each example of the above-mentioned configuration is explained also with 
reference to drawing 1 thru/or drawing 4 , and Table 1. 
[0032] 
[Table 1] 
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[0033] Drawing 1 thru/or drawing 4 are graphs which show the resistance temperature characteristic of the 1st 
thru/or the 4th example, respectively. Table 1 shows the comparison of many properties of the 1st thru/or the 
4th example, and the example of a comparison ( drawing 8 ) mentioned above. The value of nickel powder in 
Table 1 and a whisker shows the weight ratio at the time of setting a (base resin + curing agent + glycerol) to 
100. Moreover, change of the digit from a room temperature to 120-degreeC shows surface smoothness. 
[0034] So that according to the 1st example the 3rd example ( drawing 3 ) which is not performing annealing 
may be compared with the 1st example ( drawing 1 ) which performed annealing and it may be known When 
annealing is not being performed, those with 2.0 figure and a NTC phenomenon have arisen, and although the 
change in resistance was with 5.6 figure and initial resistance was 157ohms, surface smoothness When 
annealing is performed, surface smoothness became 1.0 figures, the NTC phenomenon was lost, initial 
resistance fell with 0.033 ohms, and the change in resistance has improved with 6.4 figures. Therefore, as 
shown in said drawing 7 , when it applies to an overcurrent-protection component, it turns out that it becomes 
square wave-like as the flowing current shows this component to drawing 5 , and function sufficient as an 
overcurrent-protection component can be demonstrated. 

[0035] According to the 2nd example, initial resistance was able to aim at 0.05 ohms and a fall to 0.141 ohms 
so that the 4th example ( drawing 4 ) which does not contain flake-like nickel powder might be compared with 
the 2nd example ( drawing 2 ) containing flake-like nickel powder and it might be known. 
[0036] According to the 3rd example, surface smoothness has improved from 2.7 figures to 2.0 figures so that 
the 2nd example ( drawing 2 ) and 3rd example ( drawing 3 ) which do not contain the conductive whisker may 
be compared and may be known. 

[0037] According to the 4th example, that whose 0.7 figures were by going and return has improved the return 
property to 0.01 figures so that the example of a comparison ( drawing 8 ) which has not added the hardening 
adjuvant (glycerol) may be compared with the 4th example ( drawing 4 ) which added the hardening adjuvant 
(glycerol) and it may be known. 

[0038] in addition, this invention is not limited to the above-mentioned example, but can carry out deformation 

implementation at versatility. 

[0039] 

[Effect of the Invention] According to invention according to claim 1 explained in full detail above, by the 
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above-mentioned configuration, manufacture can be easy, and can present a change in resistance steep [ the 
standup of a PTC property ], and big, and the possible organic positive thermistor of aiming at the fall of the 
initial resistance in a greenhouse more moreover can be offered. 

[0040] According to invention according to claim 2, since the conductive whisker is further included as a 
conductive filler in addition to effectiveness according to claim 1, the surface smoothness to switching 
temperature is more improvable. 

[0041] According to invention according to claim 3, in addition to effectiveness according to claim 1, the return 
property of resistance is improvable with the hardening adjuvant which consists of the alcohol or the amine of 
three or more organic functions of low molecular weight. 

[0042] According to invention according to claim 4, since the mixture of thermosetting resin and a conductive 
filler is annealed at temperature higher than the curing temperature of thermosetting resin in addition to 
effectiveness according to claim 1, initial resistance is stabilized, low resistance-ization becomes more possible, 
and a NTC phenomenon can be improved. 



[Translation done.] 
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(54) ORGANIC THERMISTOR OF POSITIVE TEMPERATURE COEFFICIENT 

(57)Abstract: 

PURPOSE: To obtain an organic thermistor of positive 
temperature coefficient wherein manufacturing is easy, 
initial resistance value at a room temperature is small, 
rise of PTC characteristics is sharp, large change of 
resistance value is obtained, and improvement of various 
characteristics deterioration due to that conductive 
material is turned into metal powder having spiky 
protrusions is enabled. 

CQNSTFTUTION: Thermosetting resin, metal powder 
having spiky protrusions, flaky metal powder, conductive 
whisker and auxiliary hardener are mixed. The obtained 
mixture is annealed at a temperature higher than the 
curing temperature of the thermosetting resin. By the 
effect of the metal powder having the spiky protrusions, 
initial resistance value at a room temperature is reduced, 
rise of PTC (positive temperature coefficient) 
characteristics is sharp, and large change of resistance 
value is obtained. By the effect of the flaky metal sJWSSS 
powder, initial resistance value is reduced. By the effect 

of the conductive whisker, flatness as far as a switching temperature is improved. By the effect 
of the auxiliary hardener, return characteristics of resistance value is improved. By the effect of 
annealing, the initial resistance value is stabilized, and resistance is lowered, so that NTC 
(negative temperature coefficient) phenomenon can be improved. 



' t 














i 


m 





















m 



» 110 wo; '0 -2gl 



LEGAL STATUS 

[Date of request for examination] 07.09.1999 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner s decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 321 9481 



[Date of registration] 1 0.08.2001 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



(19>H*H#8Wt CJ P) 02) Q ffl ^ ft & ^ (A) (10^tbSB^M#^ 

#11^6-89802 

(43)&Bg B 6 ^(1994) 3 J329 B 

(51)IntCl. s tBSUaE-^ frft£3#^ F I 

H 0 1 C 7/02 



(2Dtfcsa#^ 


WBFR-238450 


C71)tBB8A 


000003067 














(22)ffiISB 


^JSE 4^(1992) 9J3 7 B 




JK K B 1 T g 13# 1 ^ 




















K3K»**K B *«— T § 13# 1 






























J%aW B **S-T g 13# 1 






























*3C«»f *E S *»-T S 13* 1 % 



































(54) [ffe^W^* J WMEEWtSW— $ * * 



(57) [gift] 

<> PTC *Mfc©3t5±tf D ««SK«-C***fiK<® <k 

*W* < , p T CttttOjtSJbtfO 

?attO»*, «fl^l&*Jfc:*?>^tt©;RDWte©5fc 
#£9 RfHlt*t) NT C3K^^#T'€So 



10™ 
10' 
10" 
10 7 
10 s 
10 s 

10 2 
10 1 
10° 
10" 

io-' 

10" 3 
10"* 



AO 



80 



120 160 



200 240 



(2) 



ftmW- 6-8 9 80 2 



m&m i ] mmtft mm t , mm&y s^-tzm 
- » k **tf c k * wa t -r « w ®f?iE3#tt 

V- 5X*« 

m#m2) WE»tt7Y7-H;. *«tt£-<X* 

-fcjEfc^rtft k*W«kf«ffll*3l i e«©#8WlE 

^?fi©3^^±OT;l/3-;l/Xli7'5>'Jb^*S 

«o mmnmft ttf-- ^ x * „ 

[0 0 0 1 ] 

Cj£H±©*OT#^] *Jffltt, *F«RIEWtt"9— 5X 20 

tfiKflwSfcfe-rswt. -r**)*, ptc (Positive 

TemperaeureCoefficient) It tt^^-f S^BSMjE^IS 

^-sx^jcgi-rso 

' CO 0 0 2] 

Ct£*©t£ffi] ffi*. *WUEWt-9--5X*fcbT, 

CfllAfcf, JKa^ffF^3 5 9 1 5 2 6^*fflS 

tOtfttfitlTIr^ CM^Ltf . 3^@#|<Fm4 9 6 6 7 2 30 

CO 0 0 3] CO±-5&W««IE«tt-9— SX*li, 09 

ttftfc&&ta£tttbfte«&«ti«. -r*t>-5. ptc 

©¥£&#& tK NTC1SM<, &$?fc*8!)igL© 

mvftmtia&t-znzo 

CO 0 0 4 ] 

J6, »M«)tf6l>tiW:«<, Sfc, «WH8*nLtt*T 
CO 0 0 5 ] -7?, l±®0IJk LT»«t*«*^'W * so 



KijrTfcK, X^-y^^gfiST*© 3 ?*!^^, $ 
fcNT C (Negative Temperature Coefficient) Sl^t 

#^*^5N ifflC^JB^fct©"^*,, =£giJ 

(fA*V^-I©GY 2 6 0) tmitffl 
-S©XNH 1 2 7 7 B) £ ©SJUt^ti, 100:8 

(-i^nltST y p e 2 5 5) k ©««]#£« 10 0: 
8 0, BE{fciagE&#l± 1 2 0°C, 5 Lfc„ 

CO 0 0 6] CCOTztb, m8\C7fiTft&*&?zmmK 
JEftiiV— 7 tC^-Ti 5 (CiimEffiWR7iC 

CO 0 0 7] *CT% ±fB*1ftC«*T** 
»h2 < s P T Cft&<Dtt±tl i *)ti t 16.mT'jz%l3;t8ttm 

z&mmt Ltzct icmm-tzMttvftvt&itn&mtt 
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CO 0 0 9] Sfc, W*Si2S2*©*aKiE«rtt-y--S 
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Co oi i] *fc. M«q(4e«o««KiEWttlt-3 
x^a, IOI2!»W<ttt«»kW*tt7-<7-k©Ji-frW 
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[0020] iae^/v *ttssE**"r*4EaH»atf7 

«fttt«BB«rl 00%tt5J:, 1 0 7DS1 5 5 

[0021] Buta^fttt^fliti. ±ffJkHfb»Ji:*»& 

3fe»ji:LT«, x#*^««. *y-f3K. 

7 4) fcffll^*. ±SI (C Y 2 0 5) fc«{fc« (HY 9 
7 4) t<02Si±^«. *Hi6S0iJT*li 1 0 0 : 2 3 £ L 
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H2 , h UlfUVfhvSy (Hz N (C2 H4 N 
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(Hz N (Cz H4 NH) 3 Cz H4 N Hz ) Htffc 
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ttMVW 1/WjT- (-TvraifcKTy p e 2 5 5) 
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-r x *j—*mm£ffi&&wm ltm 2 0 0 m 1 <o 

t££a>Ji5 g , ®fkgi]2. 4 5 g , yj-b'jyo. 9 2 
g, #ttt7-fXA-0. 9 7g) 0 COlS^t: VCO^ 
lcX/W*tt5§&§r#T-5N i*0 (2 5 5) ^m^ffiff 
1U X^a^T^ig-S-TS. #tc. f££H£V«Di*i 
JC^b-^tfON i (CHA) #mS*ffSU X/< 
^a.7T-a<il-g-rS. BELL JAR©* 

T?l 5»H«ff«rff5 («#lHflES: 1 80 r pm (SP 
EED CONTROLLER Ii4) „ f LT. tS^ft* V^r^t) ffi 

L> SSX^f-a7ffi<S^t5 (.tmvxomsic 

BELL J A Rd* tcBffiimtf V^rAtl, 
7T-y?5:*^S»fflT4 5MJfflf^« (Hamuli 
: 1 8 0 r pm (SPEED CONTROLLER gg| 4 ) 0 Xf 
>-UX« (ftffi^BgLT^StcD) <D±^N i f§m 1 2 
OXllOmm^lt, N i ?gcDS4^{C 0 . 7 mm<OX 
^— 9"-*m-fr«o N i ?S©4>^«c^]8 g<01fv7;l/^ 
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;U«:^yux©4i^»cAnSS«:^L. ff^]30Kg 
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2 0° C^T'OffiO^ftT'^LTl^c 
[0034] (D^SSCTlCcktiJ*, 7--;i/*lfcit 
<^*^iB3©*ttfll (H3) t7--Mffofcgl © 
fUSSflJ (01) fcfcJti&LTtffrSJ:?^ T— — ;l/^r 
?ToT(^&l^J§-&ti¥S1£tf 2. OffT&t>s NTCiMM 
#£fcT*J»J, fiKfiSEffctt 5 . 6tfr;fetK ttJWJSJnfi 
til 5 7 QT-feofctf, 7'--;U^?Tofc^ti, fS 
ttttl. 0«t£:&»3. NTCafttf4<40, Wmfiiri 
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[0 0 3 5] MS2©5Sj5ffi0ytC «fctUi\ 7b-^«Ni» 
^A,T't/^t/>|g4tD^6S0iJ (0 4) t7U-^N i 
2 ©SfefififlU (0 2) fc*tfc«LT#fr*J:5 
tC WflBfiKffl^O. 1 4 lQtC^L-TO. 0 5Qi:{g 
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[0 0 3 9] 
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[04] *^<DW«IMIE^14^-5X^<D^4 0*SS 

[05] igi commm^mn^iumm^icmmi.rcm^ 
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[07] ^®iEiti4-9--5x^ © T&nffi.umm^'D 

[08] Jrb^JOgiajSS^tt^r^-r ^77f*5„ 
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